The CSB protein actively wraps DNA.
The CSB protein is a member of the SWI2/SNF2 family of ATP-dependent chromatin remodeling factors and is essential for transcription-coupled DNA repair. The role of CSB in this DNA repair process is unclear, but the protein was found to remodel nucleosomes and alter DNA double helix conformation upon binding. Elucidating the nature of the change in DNA structure induced by CSB is of great interest for understanding the CSB mechanism of action. We analyzed the CSB.DNA complex by scanning force microscopy and measured a shortening of DNA contour length upon CSB binding in the presence of ATP. This DNA length reduction most likely results from DNA wrapping around the protein. Shorter DNA molecules were observed more frequently in the presence of non-hydrolyzable ATP analogues. These results suggest that DNA wrapping depends on ATP binding, whereas ATP hydrolysis results in unwrapping. We also provide evidence suggesting that CSB binds DNA as a dimer. DNA wrapping and unwrapping allows CSB to actively alter the DNA double helix conformation, which could influence nucleosomes and other protein-DNA interactions.